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ON THE NEED FOR A NATIONAL ENERGY POLICY
Robert A. Weatherup
Aerospace Engineer
St. Louis, Missouri

Roy G. Weatherup
Attorney
Los Angeles, California

INTRODUCTION

POLITICAL DECISIONS

This article is primarily about the
energy shortage and possible ways of
dealing with it. The article started
out to be a technical article for a
scientific or engineering journal.
However, as time went along and as the
article developed, it became obvious
that there is a need for a broad, accur
ate, "big picture" discussion of our
energy problem in a form which includes
legal and political considerations.

The decisions and policies relating
to energy will not be easy to make.
There are ample provisions in our Con
stitution for a wide range of action,
but most significant actions will re
quire new laws. Thus, major actions
will require the understanding and sup
port of the majority of the members of
|Congress which further requires under
standing and support of the American
people.

Our basic problem right now is that
petroleum products are being used faster
in the U.S. than we can produce them
from our own sources. Many of the other
Industrial nations have even more severe
problems in that their economies have
become dependent on oil and they do not
have significant amounts of petroleum
within their own borders.
The shortage
of petroleum also affects the under
developed countries in that they will
not have a cheap and available source of
energy to help them with their develop
ment.

There is some variation between
references, but the energy requirements
of the United States are being met
approximately as follows based on Refer
ence (1) :

Within the last 70 years, petroleum
has provided the world with cheap
energy.
It could be pumped out of the
ground, run through a fractional distil
lation tower (refinery) and it came out
as gasoline, kerosene, diesel fuel,
oils, ---- bunker- fuel and asphalt.
With a little more processing, petroleum
also gave us chemicals, fertilizers,
plastics, base materials for medicines,
etc. At the present rate of consumption,
all of the world's easily available
petroleum including that in the Middle
East will be gone in 30 - 40 years.
course, the supply will not run out on
any given day, but demand will exceed
supply somewhat as occurred in the U.S.
a few years ago. Children born now will
still be close to their prime of life.
Thus, the world will be forced to change
its habits concerning the use of energy.
Perhaps all of us should do a little
serious thinking now while plans and
decisions can be made at a more thought
ful pace. The purpose of this article
is to explore some of the options which
are currently available and to make
recommendations for the use of energy
sources other than petroleum and natural
gas. In summary, the article presents
the need for a National Energy Policy
designed to conserve petroleum and nat
ural gas.

Our supplies of coal are adequate for
at least a hundred years, but we are
already importing about 44»percent of
the petroleum (1976 data). Natural gas
is in short supply in many areas.
Clearly, the law of supply and demand
will soon operate to force changes in
the uses of energy. In the meantime,
the United States is becoming increas
ingly vulnerable to a possible oil em
bargo and/or to submarine warfare. The
political question is "Do we Americans
really want to do something about our
energy problems?" We must approach this
question with full realization that
there are no easy solutions.
In parti
cular, we must be prepared to support
political figures who will take signi
ficant (and probably unpopular) actions
to conserve petroleum and natural gas.

Source
Coal
Crude Oil
Natural Gas
Nuclear
Other (Hydroelectric, etc.)

Percent
18
46
30
2
4
100
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Figure 1 is based on References (1),
(2), and (3). In part, Figure 1 shows
that about 44 percent of our petroleum
is being imported and that roughly half
of the petroleum is being burned in
transportation related areas. If we
set the transportation sector aside as
a special requirement, natural gas then
becomes the largest single source of
energy. However, the primary point to
be noted in Figure 1 is that only 18
percent of our energy is being produced

from coal— the most available U.S.
source. The scarce fuels, crude oil
and natural yas, accounted for 76 per
cent, Thus, it is clear that our
National policy should call for the use
of coal to a much greater extent than
has been true in the recent past.

cide that we have a problem which re
quires a National Energy Policy with
teeth in it.
ENERGY RESOURCES OF THE
UNITED STATES

FIGURE 1
ENERGY USAGE IN THE U.S.

The literature now contains many
estimates of energy reserves, years of
supply at projected usage rates, pro
jections of gains in petroleum recovery
technology, etc. Naturally there are
significant differences in these esti
mates, but that is to be expected in
analyses in which human judgement and
assumptions must be employed. Figure 2
is taken from Reference (3) and it pro
vides a good perspective as to the avail
able energy from recoverable domestic
energy resources. Note that the amount
of energy is denoted by area. If we
think in terms of planning for this
country-'s energy supplies over the next
hundred years, our attention is natur
ally turned to the "breeder" reactor,
coal and possibly to oil shale. Oil
shale is of special interest for the
transportation sector since it yields
a product similar to petroleum.

The transportation sector deserves
special attention. This is a big
country.
it needs transportation be
cause various essential functions are
specialized in different parts of the
country. For example, wheat is grown
largely in the Midwest, but it is con
sumed over the whole country. Special
ization requires transportation and
transportation requires petroleum pro
ducts. This will be discussed in detail
later.

FIGURE 2
AVAILABLE ENERGY FROM RECOVERABLE
DOMESTIC ENERGY RESOURCES

Another basic facet of national pol
icy is involved when we consider whether
the Government or Private Industry
should have the lead in carrying out a
National Energy Policy. We need to
think deeply about this since some of
the most interesting new technical ap
proaches will require large scale Govern
ment funding. These new approaches can
not be expected to be profitable for
many years and they will result in major
Government owned facilities.

PETROLEUM
1,100

WATER
REACTORS

Reference (3)
(ERDA-48)

Figure 3 is an attempt to put the
"inexhaustible" energy sources in per
spective.
In this context, solar
energy stands out from all the others.
However, in order to keep solar energy
in perspective, it is instructive to
calculate the surface area required to
support a 1,000 megawatt electric plant
which would meet the electrical energy
requirements of about 1,000,000 people.
Over a 24 hour day, 1,000 megawatts
correspond to 24,000 megawatt-hours
|
which further corresponds to 81.9 x
109 British Thermal Units (BTU):

The decisions and policies will not
be easy to make. They will require
leadership, political courage, new legal
concepts and some degree of technology.
However, in the opinion of the authors,
technology does not present a major pro
blem as compared to the legal and poli
tical problems. Even now, technology
presents so many alternatives that it is
not easy to select the "best" ones -especially if the "best" solutions are
unpopular with some vocal segment of the
population. The real problem is to de
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PETROLEUM AND HYDROCARBON FUELS
FOR TRANSPORTATION

(24,000) (106) watt-hours =
(24.0 x 109 watt-hours) (3.413

w a t t - h o u r ')

= 81.9 x 109 BTU
FIGURE 3
ALTERNATE ENERGY SOURCES

EXTERNAL POWER SOURCE

APPROXIMATE
POWER POTENTIAL
[FRACTION (OR MULTIPLE)
OF WORLD REQUIREMENTS]

HYDROELECTRIC
TIDAL
WIND
SOLAR
GEOTHERMAL
• TAPPABLE HEAT FLOW
• TOTAL ENERGY BANK

1/20
1/100
100
30,000
1/100
100,000

St. Louis receives about 1,000 BTU/
FT2 of solar energy on a horizontal
surface on an average day in March.
If one assumes a highly optimistic over
all conversion efficiency of 10 percent
from the solar energy received to the
electrical output of the plant, there
is a surface area requirement of about
29.4 sq. miles:
81.9

x 109 BTU

(0 .10) (1 ,000)

81.9 x 10

If cost were no object, there could
be large scale conversion from one
form of energy to another. However,
cost is a consideration which tends to
restrict the number of feasible energy
conversions. Also, there is some basic
chemistry which virtually dictates that
hydrocarbon fuels be used for much of
the transportation sector.
In part,
Figure 4 is a tabulation of energy con
tent by weight for a number of suggest
ed fuels. If a vehicle designer needs
a fuel which is a liquid at normal
temperatures and pressures and which
has a high energy content by weight and/
or by volume, then there is no good sub
stitute for the type of hydrocarbons
which occur naturally in petroleum.
These considerations will tend to re
quire that trucks, buses, trains, and
ships be fueled by hydrocarbons for the
foreseeable future. These hydrocarbon
fuels can be either "natural" fuels from
petroleum and oil shale, or "synthetic"
fuels from the hydrogenation of coal.
FIGURE 4a
ALTERNATE FUELS
JP-4
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FIGURE 4b
ALTERNATE FUELS

29.4 SQ. MILES
If all of this energy were collected
and focused by mirrors 10 feet by 10
feet, there would be over 8,000,000
mirrors!

AMMONIA GASOLINE
COMPOSITION

DENSITY
(LB/FT13)

When it is appreciated that elec
tricity represents only about 26 per
cent of our present energy consumption,
it becomes apparent that very large
areas would be required to collect
enough solar energy to meet our total
energy requirements. This remark is
not intended to detract from the poten
tial applications of solar energy, but
it helps to put our total energy re
quirements in perspective.
It is be
lieved that solar energy will find its
initial commercial applications in
space heating and in domestic water
heating.

HEAT OF
VAPORIZATION
(BTU/LB)
HEAT OF
COMBUSTION
(BTU/LB)
BTU/FT3

COAL
C (PRIMARILY)
BITUMINOUS

nh3

c h 2.5

42.6
(—28°F)

43
(50°F)

75-100

589

c 8h

18

c 7 h 16

-

44
(50°F)

42.7
(50°F)

71-116

-

132
(77°F)

157
(77°F)

8,000

19,300

** 14,100

19,030

« 19,200

341,000

830,000

1,130,000
APPROX.

837,000

820,000

APPROX.

With respect to automobiles, it is
possible to envision electric cars for
shopping, going a few miles to work,
delivery of mail, etc. However, liquid
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hydrocarbons will continue to be re
quired by the rancher who drives his
nine passenger station wagon 60 miles to
town at 55+ mph with his wife and child
ren for a weekly shopping trip. The
point here is that electric cars could
provide an alternative for some of the
chores which we perform with our auto
mobiles, but hydrocarbon fuels, natural
or synthetic, will continue to be re
quired in our automobiles for many years.

cent of the petroleum (as compared to
27 percent now).
FIGURE 5
PETROLEUM USAGE
USE

R E S ID E N T IA L A N D C O M M E R C IA L

2.

Developing the plant capacity to
meet a significant percentage of
our hydrocarbon fuel require
ments from hydrogenation (liquification) of coal and/or from
oil shale.

20
SUBTOTAL

29

SUBTOTAL

48

IN D U S T R IA L A N D N O N E N E R G Y

19

T R A N S P O R T A T IO N
A U T O M O B IL E S
A IR C R A F T
ALL O THER

27%
7%
18%

(T R U C K S , T R A IN S , T O W
B A R G E S , S H IP S , E T C )
SUBTOTAL

52%

52
TO TAL

Too

This line of logic would say that
the total demand for petroleum could be
cut by 29 percent if alternative fuels
were used for the generation of elec
tricity and for space heating. Of
course, the problem is complicated by
the fact that petroleum refineries
cannot switch completely from one pro
duct to another. For example, low
grade fuel oils are used to generate
electricity and not all of these low
grade fuel oils could be converted to
gasoline or Diesel fuel. Still, it
appears that existing technology would
permit us to reduce the total petroleum
consumption by something like 29 + 12 =
41 percent over the next 10 years by
doing three things:

Summarizing the above paragraphs
relating to transportation, it is ap
parent that there is no good substitute
for liquid hydrocarbons in trucks, buses,
trains and ships. With qualifications,
the same statement applies to automo
biles and aircraft. It follows that our
National Energy Policy should provide
for the following:
Conservation of the remaining
petroleum and "earmarking" it
for the transportation sector.

9

(M O S T L Y S P A C E H E A T IN G )

Several aircraft companies have
studied hydrogen fueled transport air
craft. There is no question that such
aircraft could be designed and built
although they would require relatively
large special tanks for liquid hydrogen.
However, since liquid hydrogen must be
"made", there is reason to believe that
it might be simpler and -cheaper to "make"
synthetic hydrocarbons (rather than
hydrogen) when we run out of natural
hydrocarbons from petroleum and/or
natural gas.

1.

PERCENTAGE

G E N E R A T E E L E C T R IC IT Y

1.

Switching from oil to coal or
nuclear power in the generation
of electricity.

Figure 5 shows the major areas which
consume petroleum. This petroleum
usage table shows that a total of 29
percent of the petroleum is being used
to generate electricity and for heating.
There are good alternatives for these
uses which will be discussed later.

2.

Switching from petroleum (fuel
oils) for space heating. We
would substitute gasified coal,
liquified coal, coal, electri
city through resistance ele
ments, electricity with heat
pumps, solar energy, waste
steam and even wood.

No good statistics are available to
determine the degree to which there
are alternatives for the Industrial
and Non-Energy uses. However, it is
noted that alternative fuels could be
substituted for about 29% of the pre
sent uses of petroleum products outside
of Transportation-probably more. If
the U.S. substituted the smaller Euro
pean style cars for its present full
size American automobiles over a period
of perhaps 10 years, it should be
possible to operate on perhaps 15 per-

3.

Going to European style cars.
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Based on these estimates, the poten
tial exists to reduce the consumption
of petroleum by perhaps 41 percent
without any new technology!
If we
promote petroleum conservation by var
ious means, the reduction might be
considerably greater than 41 percent!
The basic point here is that we do not
need to wait for new technology and
new sources of energy if we Americans
|can get together and make the neces

sary political decisions! In fact, we
must condition ourselves to avoid the
sirens who lure us away from hard poli
tical decisions with a promise that new
technology will solve all our problemiT

The oil supply for the NATO countries
involves still other factors which would
tend to increase the ASW burden. Further
discussion would be outside the scope of
this article except to note that there
are ASW aspects of our energy problem
which have not been adequately recognized in most "energy articles."

As a related issue, the United States
is now importing about 44 percent of its
petroleum. This makes us vulnerable to
oil embargo and restricts our options
even in time of "peace". In the event
of a war in Europe (which is the main
reason for NATO), it is probable that
the Soviet submarine force could largely
stop the flow of oil which Western Eur
ope needs to survive. Various sources
report that the entire stock of petrol
eum products in Europe would run out in
two months or less. Thus, our petrol
eum shortage is also a National Security
problem. The total consequences of sub
marine attacks on the oil tankers are
almost too horrible to contemplate.
While the subject is beyond the scope of
this article, we Americans must consider
the possibility of such submarine attacks
if we aspire to remain a Great Power.

Even if we do not consider the war
time aspects of being dependent on oil
from overseas, we must accept the fact
that we must pay for imported petroleum.
In 1975 this amounted to about $27 bil
lion, or $135 per person. The $27 bil
lion is roughly the same as the total
U.S. income from export of farm products.
In an earlier time, the U.S. was
self-sufficient in energy. The money
which we Americans then spent for gaso
line, fuel oil, etc., went into the
pockets of other Americans and contri
buted to our overall standard of living.
Now, a major share of this money goes
into the economies of other nations and,
to the degree that this factor affects
our total economy, we Americans will
have a lower collective standard of
living.

It is interesting to put our present
petroleum imports in perspective from .
an Antisubmarine Warfare (ASW) point of
view. The United States burns approxi
mately 16,000,000 barrels of petroleum
per day. Almost 7,000,000 barrels per
day are imported-mostly from overseas.
These 7,000,000 barrels per day corres
pond to roughly 1,100,000 long tons per
day. If we assume that an average oil
tanker brings in 50,000 tons, there is
a requirement for 21 such tankers to
make port each day.
(In this connection,
there are only a few of the super tankers
hauling oil to the U.S.)
If the "aver
age" tankers were sailed in 42 ship
convoys, there would be a convoy aqrrival
every other day. Those familiar with
ASW will appreciate the magnitude of the
ASW resources required to protect the
U.S. petroleum imports. At the present
time, a large percentage of the U.S.
imports come from Venezuela. This is a
relatively short passage. However, the
percentage of imports from the Middle
East is increasing. The route from the
Middle East involves the long voyage
around the Cape of Good Hope and would
require many more escort ships, convoys
at sea, etc. As a related subject, the
Alaskan pipeline will supply a maximum
of 2,000,000 barrels per day when the
pipeline is fully operational in 1980
(Reference (4)). The Alaskan crude oil
must then be moved by tanker from the
port of Valdez. Thus, the Alaskan pipe
line will not alleviate the necessity for
importing oil from foreign sources and
the threat of submarine warfare will
remain.

In summary, the present shortage
of petroleum in the U.S. casts serious
doubts on our ability to support our
NATO allies in time of war. The petrol
eum shortage also makes our economy
vulnerable to oil embargo. An oil em
bargo would have a drastic effect on
the essential transportation sector
since there is no good substitute for
hydrocarbon fuels in trucks, buses,
trains, ships, automobiles and even
aircraft.
All of these considerations point
to the necessity of conserving petrol
eum, "earmarking" the available petrol
eum supplies for transportation and
creating the plant capacity to make syn
thetic hydrocarbon fuel from coal and
oil shale.
ENERGY ALTERNATIVES
We have already examined our total
energy consumption and found that crude
oil and natural gas currently supply
about 76 percent of the total require
ment. Both of these fuels are in short
supply. Figure 6 shows the total energy
consumption by type of use. The most
important single observation is that
several "fuels" are being used to gen
erate electricity while petroleum is
providing essentially all of the
transportation.
Figure 7 is a tabulation of primary
and possible alternate sources of energy.
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FIGURE 6
TOTAL ENERGY CONSUMPTION
BY TYPE OF USE
PERCENT

MAJOR SOURCES

ELECTRICAL

26

COAL, NATURAL GAS,
OIL, NUCLEAR,
WATER POWER

TRANSPORTATION

24

PETROLEUM

OTHER INCLUDING
SPACE HEATING

50

NATURAL GAS, OIL

TYPE

2.

Individuals who have fuel oil
(and propane) systems to heat
their homes.

3.

Utilities (and the stockholders)
who have recently switched from
coal to oil and natural gas
under the pressure of environ
mental regulations. Also, all
of us who pay electric bills and
who will ultimately pay for con
verting back to coal and/or nu
clear energy for the generation
of electricity.

4.

Environmentalists who will pro
bably be opposed to burning coal
for heating and for generating
electricity.
(Especially high
sulphur coal).

5.

Environmentalists who oppose
nuclear power plants for fear of
radiation hazards.

6.

All of us who have grown accus
tomed to cheap convenient energy
from petroleum and natural gas.

j

100
FIGURE 7
PRIMARY AND ALTERNATE ENERGY SOURCES
PRESENT
PRIMARY
SOURCES

ENERGY
AREA

POSSIBLE
ALTERNATE
SOURCES

ELECTRICAL
POWER

COAL, FUELOIL,
NATURAL GAS,
HYDROELECTRIC

NUCLEAR POWER, SOLAR ENERGY,
GEOTHERMAL ENERGY, WIND,
TIDES, OCEAN THERMALS

REFINING OF
METALS (REDUC
TION OF ORE)

COAL (COKE)

ELECTRICITY (AT ADDITIONAL
EXPENSE)

HEATING (HOMES,
SHOPS, OFFICES)

NATURAL GAS, FUELO IL,
ELECTRICITY

COAL, GASIFIED COAL. LIQUEFIED
COAL, WOOD, SOLAR ENERGY,
ELECTRICITY, ELECTRICITY WITH
HEAT PUMPS

TRANSPORTATION
(CARS, BUSES,
TRUCKS, TRAINS,
AIRCRAFT, SHIPS)

PETROLEUM PRODUCTS
(GASOLINE, DIESEL OILS,
JET FUELS, BUNKER FUEL)

SYNTHETIC PETROLEUM
PRODUCTS FROM COAL AND
OIL SHALE, HYDROGEN,
ELECTRICITY

The most important single observa
tion from Figure 7 is that we are using
fuel oil (a petroleum product) and nat
ural gas to generate electrical power
and for general heating of homes, shops
and offices. Fuel oil and natural gas
are scarce resources as well as being
valuable chemicals for the future.
Since there are several viable alterna
tive fuels for generating electricity
and for general heating, our National
Energy Policy should tend to restrict
the use of petroleum and natural gas in
heating and the generation of electri
city . Figure 7 also shows that petrol
eum products, or synthetic petroleum
products (hydrocarbons), are the only
suitable energy sources for much of the
transportation area. Thus, there is
logic in "earmarking" our dwindling
supplies of petroleum for the trans
portation sector.
At this point, we have arrived at
certain potential decisions which will
be unpopular and which involve well
defined individual groups of people:
1.

PERSONAL ASPECTS
Roughly 20 percent of energy pro
duced in the U.S. is consumed in resi
dential applications. In addition, most
residences support at least one automo
bile. Figure 8 shows the energy consump
tion of the author's home which is lo
cated in a suburb of St. Louis. The
home uses natural gas for space heating,
water heating, cooking and a gas light
in the yard.
(The author wants to turn
off the yard light, but his wife does
not. Therefore, the yard light is still
on!). The home has an electric clothes
dryer, an electric airconditioning sys
tem and the normal proliferation of
appliances and lights.
FIGURE 8
ENERGY CONSUMPTION BY TYPICAL FAMILY

Individuals who have gas furnaces
in their homes.
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It is apparent from Figure 8 that it
is the summer airconditioning load which
places the greatest demand on Union
Electric. It is also apparent that it
is the winter space heating requirement
which places the greatest demand on the
Laclede Gas Company. Union Electric
burns Illinois coal which is relatively
plentiful. Laclede Gas supplies natural
gas, with some propane added at times.
Natural gas is becoming a scarce fuel at least at the present controlled
price as related to inter-state supplies
of natural gas. However, from an econo
mic point of view and for space heating
applications, natural gas is the best
buy.
(Besides, the author's home al
ready has a gas furnace.)
Thus, the
author will probably continue to use
natural gas (a scarce natural resource)
until such time as one of the following
events occur:
1.

Natural gas (or synthetic gas) be
comes more expensive than elec
tricity as a method of heating.

2.

The government puts a major tax
on natural gas - or takes other
action to reduce its consumption
in private homes.

3.

Both electricity and gas become
so expensive that alternatives
such as the following become
attractive:
o

Solar heating - perhaps
backed up by a wood stove on
cold cloudy days.

o

A fuel oil system based on
synthetic fuel oil made from
coal or oil shale.

o

Electric heating using a "heat
pump" rather than through
resistance elements.

tic) in this individual portion of the
national transportation sector.
(The
author's wife just pointed out that a
Chevette owner might find it difficult
to form a ride club - or join an exist
ing one) .
NATIONAL ENERGY POLICY
The basic objectives of a National
Energy Policy must be the conservation
of petroleum, earmarking remaining
reserves for the transportation sector
and the creation of capacity to produce
synthetic petroleum from oil shale and
coal. Somewhat similar remarks could
be made for natural gas. The methods
for accomplishing these objectives are
open to debate. Most people would ag
ree that the market place should make
the fuel selection where there are com
petitive systems. For example, home
heating is a case where there are com
peting systems and it appears that it
might be well to leave some of the
choices to the individual homeowner.
It was observed in Figure 7 above
that there is no really good alternative
to petroleum products for transporta
tion. At least there are no alterna
tives which are immediately available.
There are a few minor exceptions in
that electricity is used on one or two
railroads.
In theory, we could go back
to coal burning steam locomotives for
the railroads, but it would probably
be easier to make synthetic "diesel
like" fuel from coal or oil shale and
continue to use diesel locomotives.
We could also use electric (battery
powered) cars and trucks for a few
applications where range is not import
ant (postal vehicles for example).
However, it is generally true that
there are few good alternatives to
petroleum products for our transporta
tion systems. There is a potential
alternative if we build large scale
plants to produce synthetic "petroleum
like" products from oil shale and/or
from coal. Germany had such plants
during World War II for coal gasifica
tion and liquification. The authors
believe that the U.S. must build sev
eral such plants. However, these plants
are not likely to be cost competitive
with imported oil-even at the present
oil prices. Somewhat similar remarks
can be made for "petroleum like" pro
ducts from oil shale-which the U.S. is
fortunate to have in large quantities.
The real purpose of such proposed syn
thetic oil plants will be to make us
less dependent on foreign oil. That
is, these synthetic oil plants will
need to be partially justified on Nation
al Security grounds. In short, we need

The main point in the previous para
graph is that there are several alter
natives for space heating. Thus, it may
be wise to let individuals make their
own choices in this area. It might also
be wise to restrict the use of scarce
fuels in space heating since there are
several alternatives.
Figure 8 also includes a curve of
the energy demand created by buying
1.000 gallons of gasoline over a year.
If used in an automobile which gives 12
miles per gallon, this corresponds to
12.000 miles per year. Some savings
could be made by buying a Chevette and/
or forming a ride club, but there is
no real alternative to gasoline (a
hydrocarbon fuel - natural or synthe
243

petroleum and synthetic "petroleum like"
products for transportation, but there
is no easy painless way to get them.

serious limitations of the
present environmental restric
tions is that they place limits
on "parts per million" in the
automobile exhaust. This ap
proach continues to permit big
heavy cars with V-8 engines.
Better fuel economy and less
pollution would result if the
limits were in some form such
as "parts per million per mile."
Such a "per mile" restriction
would force the designers and
manufacturers toward smaller
cars and less total pollution.

For the moment, let.us assume that a
decision has been made for the U.S. to
build enough synthetic petroleum capa
city so that the U.S. is not at the
mercy of the OPEC (Organization of Pe
troleum Exporting Countries). Over the
long term, such capacity to produce
synthetic petroleum products might be
the very factor which will limit the
price of petroleum on the world market.
However, the coal liquification plants
will be expensive.
It seems probable
that they must be built by Government
funds-at least partially justified as
a means of protecting our economy from
dependence on foreign energy sources.
From this point of view, we should all
be interested in transportation systems
which can operate on a minimum of energy.
With this in mind, there are some inter
esting questions as to the degree which
the Government should try to control the
future nature of various vehicles in
the Nations transportation system. For
example, some of the following steps
might be legislated to improve the miles
per gallon of our automobiles and light
trucks:
1.

There might be arbitrary limits
on weight-or•weight per passenger
seat since fuel consumption is
almost directly proportional to
vehicle weight. However, a more
palatable method would probably
be a major tax on a weight basis.
Such action would permit a man to
own and drive a motor home if he
were willing to pay the tax. That
is, there should be economic pres
sure to restrict the weight of
the private vehicles as a means
of saving fuel, but not as a
means of prohibiting the manu
facture of particular models and
vehicles.

2.

Environmental restrictions might
be removed entirely on one line
of small cars. This would permit
the manufacturers to optimize one
line of cars and engines for
fuel efficiency.
(The engines
might be diesel rather than
gasoline.)
If necessary, be
cause of pollution or other
factors, this line of cars
could be restricted from some
areas such as the Los Angeles
basin. Such a specialized car
would provide a data point as
to the possible efficiency of
small well designed automobiles.
As a related issue, one of the

3.

Automatic transmissions mightbe phased out.
(The ladies
will take the authors to task,
but stick shifts really do pro
duce substantially better mpg.)
Actually the best way to handle
this subject would probably be
a heavy tax on automatic transmissions-enough to pay for the
fuel which these transmissions
waste during the normal life of
the car.

4.

A significant direct tax on
gasoline-the revenue to go to
public transportation systems
and/or to build coal liquification plants. This tax could take
many forms-with rebates for gaso
line used in driving to work,
etc. However, a direct, visible,
major federal tax on gasoline
would bring pressure on auto
mobile designers to improve the
miles per gallon and on all of
us to reduce pure pleasure driv
ing. It would also serve as
evidence of the seriosness of
our problems in energy sources
related to transportation.
It
is presumed that the revenue
would go to improve bus and other
public transportation systems
and/or to build facilities which
would reduce our dependence on
foreign oil.

The items listed above are primarily
concerned with automobiles and light •
trucks. Other vehicles such as private
pleasure boats, private aircraft, travel
trailers, heavy trucks, railroads, ships
and barges, introduce still other con
siderations. For example, it does not
make sense, nor would it be constitution
al, to outlaw private pleasure boats.
Still, they should all be designed as to
reduce their appetites for petroleum
products. Viewed in this light, the
direct tax on fuel appears to have much
merit as a means of bringing pressure to
design transportation vehicles with a
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toward reducing fuel requirements.
tax would also help to pay for the
liquification plants which can pro
synthetic oils and make the country
vulnerable to interruption of for- l
petroleum sources.

Still another potential use of taxes
would be to have a gradually increasing
tax which would eventually stop the
burning of petroleum .and natural gas in
the generation of electricity.
Allocation and rationing would put
modest pressure on users to switch to
more available fuel. However, allocation
and rationing will not pay for new syn
thetic oil plants. Perhaps those of us
who burn scarce fuels should pay for the
creation of the synthetic oil plants.

3.

Large scale commitment to syn
thetic oil plants to insure the
needs of essential transpor
tation.

4.

Controls which will shift our
automobiles toward smaller
European type cars over a period
of perhaps 10 years.

5.

Creation of a public transpor
tation system so that many of
us will have an alternative to
automobiles.

6.

Conservation of petroleum and
natural gas so that there will
be some left for our childrenespecially as chemicals.

7.

Extensive research on solar
energy and the "breeder" re
actor .

8.

Research which will enable us
to accurately evaluate environ
mental effects associated with
energy systems.

SUMMARY
The authors have a conviction that
many "energy articles" have been too com
plicated for general policy development
and that the technology is already here
to solve most of our energy problems if
we can get together and make the neces
sary political decisions. This country
does not have an "energy shortage" as
such, it has a shortage of petroleum and
natural gas. It has plenty of coal, oil
shale, and nuclear materials-at least
for a hundred years or so. Solar energy
may soon take part of the load. What
we need to do is substitute plentiful
energy sources for scarce energy sources.
Specifically, we need to substitute coal
and nuclear power for natural gas and
petroleum. We already know how to do
that in heating and the generation of
electricity.

There are many methods by which these
things could be accomplished. The
authors believe that the methods should
include heavy taxes on natural gas and
petroleum products as the most realis
tic method to encourage the development
and use of alternate fuels, smaller
cars and better designs from a fuel
economy point of view. Tax rebates,
ration coupons, two price'systems, etc.
could be used to protect those unable
to pay for essential uses of petroleum
and natural gas. It is believed that
users of scarce forms of energy should
pay for the development of new sources.
Rationing and/or allocation will bring
some pressure to shift to more avail
able sources. However, taxes will pay
for new sources and shift to other fuels.
Presumably the revenue from taxes would
be used to help create a viable public
transportation system and/or to fund
our synthetic oil plants. As a Nation,
we will be forced to do these things in
perhaps 30 years when scarce fuels are
completely gone. That is, the market
place will eventually force changes and
conservation in the use of energy. Many,
if not most, of the necessary decisions
are political rather than technical.
With all of the things which need to be
done, we should have plenty of employ
ment. In fact, our ability to convert
to alternate forms of energy may be
limited more by available manpower (and
woman power) than by technology. This
country really does have a job to do.
We should "close ranks" and get at it.
What we need is a decision to get at
our energy problems.

It is difficult to substitute alter
nate fuels for petroleum in transporta
tion. Therefore, we need to conserve
our remaining petroleum products for
transportation. We must also build
large scale plants to turn coal and oil
shale into synthetic petroleum and
synthetic "gas". This needs to be done
from a National Security point of view
as well as to preserve petroleum and
natural gas for future generations.
The specific actions should include:
1.

Substitution of coal and nuclear
power for petroleum and/or
natural gas in the generation
of electricity.

2.

Substitution of electricity,
coal, gasified coal, liquified
coal, and even wood, for heat
ing whenever and wherever pos
sible.
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CONCLUSIONS
1.

There is no good alternative to
petroleum (or synthetic petroleum)
for most of the Transportation Indus
try .

2.

The solutions are more political
than technical since viable alter
natives already exist.

3.
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